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(54) Title: CHANGEABLE SIGN OF THE TRIANGULAR SIGN-ELEMENT TYPE 

(57) Abstract 

A changeable sign, comprising a housing 
(2) formed with at least one display opening (3) 
for displaying a sign, a plurality of three-sided 
sign elements (4) mounted in parallel side-by-side 
relation in the housing with each sign element 
rotatable about its respective longitudinal axis and 
a drive (5) for rotating said sign elements to 
change the displayed sign. Each side of the sign 
elements bears a section of an overall sign to 
be displayed through the display opening in the 
housing according to the rotary positions of said 
sign elements. The sign elements are mounted 
in a plurality of assemblies each including a 
plurality of sign elements, with each assembly 
rotatable about its respective longitudinal axis 
and the drive rotates each assembly about its 
respective longitudinal axis, and also rotates each 
sign element about its respective longitudinal axis, 
to change the displayed sign. 
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CHANGEABLE SIGN OF THE TRIANGULAR 
SIGN-ELEMENT TYPE 



FIELD AND BACKGROUND OF THE INVENTION 

The present invention relates to changeable signs, and particularly to 
changeable signs of the type which include triangular, or three-sided, sign 
elements. 

5 In recent years, changeable signs of the triangular element type have 

become increasingly popular. Such signs include a housing containing a plurality 
of triangular, or three-sided, sign elements mounted in parallel side-by-side 
relation and each rotatable about its respective longitudinal axis, with each side 
of each sign element bearing a section of an overall sign to be displayed 

10 according to the rotary positions of the sign elements. The triangular shape of 
each sign element enables each element to be rotated without interference with 
the adjacent sign elements, so that for each 120° rotation of the sign elements, a 
different sign may be displayed. Such a construction permits only three different 
signs to be displayed, and only from one side of the housing. An example of a 

15 know construction is described in Perez US Patent 5,255,465, which discloses a 
housing having signs on two of its opposite sidesi each side including a plurality 
of such triangular sign elements. 

Another construction is described in US Patent 5,297,353, which describes 
a construction for producing multiple visual displays by rotating a base 

20 containing a plurality of triangular sign elements. 

An object of the present invention is to provide a changeable sign of the 
triangular-element type but capable of displaying more than three different signs. 
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SUMMARY OF THE INVENTION 

According to a broad aspect of the present invention, there is provided a 
changeable sign comprising a housing formed with at least one~display opening 
for displaying a sign; a plurality of three-sided sign elements mounted in parallel 
5 side-by-side relation in the housing with each sign element rotatable about its 
respective longitudinal axis; each side of each sign element bearing a section of 
an overall sign to be displayed through the display opening in the housing 
according to the rotary positions of the sign elements; and a drive for rotating the 
sign elements to change the displayed sign; characterized in that the sign 

io elements are mounted in a plurality of assemblies each including a plurality of 
sign elements, with each assembly rotatable about its respective longitudinal axis; 
and in that the drive rotates each assembly about its respective longitudinal axis, 
and also rotates each sign element about its respective longitudinal axis, to 
change the displayed sign. 

15 As will be described more particularly below, such a changeable sign 

construction permits more than three signs to be displayed. 

Thus, in one preferred embodiment of the invention described below, each 
sign element assembly includes three sign elements mounted in a triangular 
pattern such that the sides of two of the sign elements in each assembly are 

20 alignable with the display opening of the housing when displaying an overall 
sign. Such a construct permits four different signs to be displayed. 

More particularly, in this embodiment, the drive includes a motor coupled 
to the sign element assemblies to rotate them about their respective longitudinal 
axes. Also, the drive further includes a gear fixed to and coaxial with each of the 

25 sign elements, and a 120° sector gear for each sign element assembly fixed to the 
housing and coupleable to the gears fixed to the sign elements of the respective 
assembly to rotate only one sign element about its longitudinal axis during each 
120° rotation of the assemblies about their respective longitudinal axes. 

A further embodiment of the invention is described below for purposes of 

30 example, wherein each sign element assembly includes four sign elements 
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mounted in a rectangular pattern such that the sides of two sign elements in each 
assembly are alignable which the display opening of the housing when displaying 
an overall sign. In this described embodiment, the housing include a display 
opening on each of its opposite sides. The sides of two sign elements in each 
5 assembly are alignable with one of the display openings in the housing, and the 
sides of the other two sign elements in each assembly are alignable with the other 
of the display openings in the housing, to display an overall sign in each of the 
display openings. Such a construction thus permits six different signs to be 
displayed from each of its two opposite sides. 
io According to further features in this described embodiment, the drive 

includes a first motor coupled to alternate sign element assemblies to 
rotatedisplaying an overall sign. Such a construct permits four different signs to 
be displayed. 

More particularly, in this embodiment, the drive includes a motor coupled 
15 to the sign element assemblies to rotate them about their respective longitudinal 
axes. Also, the drive further includes a gear fixed to and coaxial with each of the 
sign elements, and a 120° sector gear for each sign element assembly fixed to the 
housing and coupleable to the gears fixed to the sign elements of the respective 
assembly to rotate only one sign element about its longitudinal axis during «ach 
20 120° rotation of the assemblies about their respective longitudinal axes. 

A further embodiment of the invention is described below for purposes of 
example, wherein each sign element assembly includes four sign elements 
mounted in a rectangular pattern such that the sides of two sign elements in each 
assembly are alignable which the display opening of the housing when displaying 
25 an overall sign. In this described embodiment, the housing includes a display 
opening on each of its opposite sides. The sides of two sign elements in each 
assembly are alignable with one of die display openings in the housing, and the 
sides of the other two sign elements in each assembly are alignable with the other 
of the display openings in the housing, to display an overall sign in each of the 
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display openings. Such a construction thus permits six different signs to be 
displayed from each of its two opposite sides. 

According to further features in this described embodiment, the drive 
includes a first motor coupled to alternate sign element assemblies to rotate the 
5 alternate assemblies together about their respective axes, and a second motor 
coupled to the remaining alternate sign element assemblies to rotate such 
assemblies together about their respective axes. The drive further includes a sign 
element gear fixed coaxially to each of the sign elements, and an assembly gear 
fixed to the housing for and coaxial with each sign element assembly and coupled 
io to the gears of the sign elements in the respective assembly to rotate the sign 
elements about their respective axes during the rotation of the sign element 
assemblies about their respective axes. 

Further features and advantages of the invention will be apparent from the 
description below. 

15 BRIEF DESCRIPTION OF THE DRAWINGS 

In order to understand the invention and to see how it may be carried out in 
practice, a preferred embodiment will now be described, by way of non-limiting 
example only, with reference to the accompanying drawings, in which: 

Fig. 1 is a perspective view, partly broken away, illustrating one form of 
20 changeable sign constructed in accordance with the present invention; 

Fig. 2 more particularly illustrates the internal construction of the sign of 

Fig. 1; 

Figs. 3a-3d illustrate four conditions of the sign to produce four different 
displays; 

25 Fig. 4 is a perspective view, partly broken away, illustrating another 

embodiment of the invention wherein the assemblies include four sign elements 
enabling the display of six different signs from each of the two opposite sides of 
the sign housing; 
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Fig. 5 more particularly illustrates the internal construction of the sign of 

Fig. 4; 

Fig. 6 is a diagram helpful in understanding the operation of the sign of 
Figs. 4 and 5; and 

5 Figs. 7a~7f illustrate six conditions of the sign of Fig. 4 for displaying six 

different signs from each of the two opposite sides of the sign housing. 

DETAILED DESCRIPTION OF A PREFERRED EMBODIMENT 

The changeable sign illustrated in Fig. 1 includes a housing, generally 
designated 2, formed with a display opening 3 at one side for displaying a 
10 plurality of a triangular sign elements, generally designated 4, which can be 
rotated about their own axes in order to change the overall sign being displayed. 
The sign illustrating in Fig. 1 further includes a drive, schematically shown at 5, 
for rotating the triangular sign elements 4 about their respective axes. 

As well known in changeable signs of this type, each of the triangular 
15 elements 4 bears a section or strip of an overall sign to be displayed, such that the 
sign elements may be rotated to three different positions to display three different 
signs. Since such triangular-element signs are well known, further details of its 
construction and operation are not set forth herein. 

As brought out in the introductory portion of the specification, such 
20 changeable signs are capable of displaying only three different signs, one for each 
of the three sides of the triangular sign elements. Also, they can display the signs 
only through one side of the housing, so that if the housing is to display signs on 
its two opposite sides, two sets of triangular sign elements must be provided, one 
for each side, as shown for example in the above-cited US Patent 5,355,465. 
25 Fig. 2 illustrates a construction enabling four different signs to be 

displayed from one side of the sign housing; whereas Fig. 4 illustrates a 
construction enabling six different signs to be displayed from each of the two 
opposite sides of the housing. 
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In the construction illustrated in Fig. 2, the triangular, or three-sided, sign 
elements (4, Fig. 1) are mounted in a plurality of assemblies, each generally 
designated 10, with each assembly including a plurality of the three-sided side 
elements, therein designated 11, 12 and 13, respectively. Each sign element 11, 

5 12, and 13 is constructed as in the conventional triangular-element changeable 
sign with each of its three sides bearing a section or strip of an overall sign to be 
displayed according to the rotary positions of the sign elements. Thus, sign 
element 11 includes sign sections of a sign on each of its three sides 11a, lib, 
11c; sign element 12 includes sections on each of its three sides 12a, 12b, 12c; 

io and similarly, sign element 13 includes sign sections on each of its three 
sides 13a, 13b, 13c. 

Each of the assemblies 10 includes a gear 15 which is rotatable about the 
longitudinal axis 15a of the respective assembly. The three sign elements 11, 12, 
13, of each assembly 10 are rotatably mounted along their respective longitudinal 

15 axes lid, b, to gear 15 at 120° spacings around the circumference of gear 15. Each 
sign element 11,12, 13 includes a gear lie, 12e, 13e fixed to and coaxial with the 
respective sign element so as to rotate the sign element around its respective 
longitudinal axis lld-13d, respectively. 

The drive illustrated in Fig. 2 further includes, for each assembly 10, a 

20 120° sector gear 17 fixed to the sign housing 2 and aligned with the three gears 
lie, 12e, 13e of the three sign elements 11-13 in the respective assembly. Sector 
gear 17 is fixed centrally of each assembly 10 so as to be capable of meshing with 
gears lie, 12e, 13e when the assembly gear 15 is rotated with the three sign 
elements 11-13. The drive further includes a motor 18 driving a worm 19 

25 meshing with the assembly gears 15 of all the assemblies 10 to thereby rotate the 
assemblies in order to change the signs being displayed. It will be seen that since 
section gear 17 extends only for 120°, it will mesh at any one time with only one 
of the gears lie. 12e, 13e of the three sign elements 11-13 in the respective 
assembly 10 during each 120° rotation of the assembly. 
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Each sector gear 17 has a gear ratio of 2:1 with respect to each of the 
gears lie, 12e, 13e, in its respective assembly, such that a 120° rotation of the 
assembly with respect to its sector gear will rotate through an arc of 240° the gear 
lle-13e of the sign element with which it is meshed. 
5 Figs. 3a-3d illustrate the four positions of the assemblies 10 in the sign of 

Fig. 2 for producing four different displays according to the rotary position of 
assemblies 10. 

The initial position of the assemblies 10 is shown in Fig. 3a, and also in 
Fig. 2, wherein sides 11a and 12a are aligned with and viewable through 

10 window 3 of the sign housing 2 of Fig. 1. Thus, the sign displayed will be 
constituted of the sign sections on sides 11a, 12a of the assemblies 10. None of 
the sides of sign elements 13 will be viewable in this condition of the sign. 

Fig. 3b illustrates the condition after the three assemblies 10 have been 
rotated 120°. Such rotation moves the three sign elements 11-13 120° to the 

15 positions illustrated in Fig. 3b. In addition, during this rotation, gear 13e of sign 
element 13 will mesh with the fixed sector gear 17 so as to rotate sign element 13 
240° to the position illustrated in Fig. 3b. Thus, when the sign is in the condition 
of Fig. 3 b, the sign being displayed will be constituted of the sign sections carried 
on sides 13a and 11c respectively, of the sign elements 13 and 11. None of the 

20 sides of sign elements 12 will be viewable in this condition of the sign. 

Fig. 3 c illustrates the condition of the sign when the assemblies 10 are 
rotated a further 120°, whereupon the sign sections carried on side 12c of sign 
elements 12 and side 13c on side elements 13 will be displayed. Fig. 3d illustrates 
the condition wherein the assemblies 10 are rotated a further 120°, whereupon the 

25 sign displayed will be constituted of the sign sections on sides lib and 12b, 
respectively. 

After the fourth sign has thus been displayed, it is necessary to reverse the 
sequence of rotation of the assemblies 10, in which case the same four signs will 
again be displayed but in the reverse sequence. 
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Figs. 4 and 5 illustrate a construction wherein each of the assemblies, 
generally designated 20, includes four sign elements 21-24, each of the same 
three-sided construction as elements 11-13 in Figs. I and 2; that is, each sign 
element 21-24 includes three sides 21a, 21b, 21c, 22a- 24c, each bearing a 
5 section of an overall sign to be displayed according to the rotary positions of the 
sign elements. 

However, in Figs. 4 and 5, the four sign elements 21-24 of each assembly 
are mounted in a rectangular pattern (rather than in a triangular pattern) on a 
gear 25 for the respective assembly. Elements 21-24 are rotatable about their 

io respective longitudinal axes 21d-24d which are spaced 90° from each other 
around the axis 25a of the assembly gear 25. Each sign element further includes a 
gear 21e-24e fixed to and coaxial with the respective sign element 21-24. 

In this case, gears 21e-24e mesh with a 360° gear 27 fixed to the housing 2 
of the sign for each assembly 20. In addition, the drive includes two motors 28a, 

15 28b, each coupled by a worm 29a, 29b to drive the gears 25 of the assemblies 20. 
Worm 29a is coupled to the gears 25 of alternate assemblies {e.g. the odd 
assemblies); whereas worm 29b is coupled to the gears 25 of the remaining 
alternate assemblies (e.g. the even assemblies). 

It will be seen from Figs. 4 and 5 that the four-element assembly 

20 arrangement can be used for displaying one side of each of a pair of adjacent sign 
elements on one side of the sign 2, and one side of each of the remaining pair of 
sign elements on the opposite side of the sign. Thus, sign 2 includes a window 3a 
on one side for displaying the sign constituted of the sides of two of the sign 
elements (e.g., sides 21a, 22a, Fig. 5), and another window 3b for displaying the 

25 sign constituted of the sides of the remaining two sign elements {e.g., sides 23a, 
24a, Fig. 5). 

Whenever it is desired to change the signs displayed in openings 3a, 3b of 
the sign housing 2, motor 29a is first energized to rotate the gears 25 of the odd 
assemblies 20 180°; and then motor 28b is energized to rotate the gears 25 of the 
30 even assemblies 180°. This sequential energization of the odd and even 
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assemblies 20 is necessary to permit one assembly to be rotated without 
interference with the adjacent assemblies on its opposite sides. This is more 
clearly seen in Fig. 6, wherein the outermost surface of one assembly traces the 
circular path indicated by broken line 20a, and the outermost surface of the next 
5 adjacent assembly 20 traces the circular path indicated by the broken line 20b. To 
accommodate these circular paths of adjacent assemblies without interference, 
there should be a small spacing, indicated at 20c, between each assembly and the 
adjacent one. 

When the assemblies are thus rotated 180°, it will be seen that the pair of 
io sign elements facing window 3a at one side of the sign housing 2 will be rotated 
so as to face the window 3b on the opposite side of the sign housing. It will also 
be seen that the rotation of each assembly 20 about its longitudinal axis 25a will 
also rotate each of the four sign elements 21-24 about their respective 
longitudinal axes 21d-24d, respectively, inview of the meshing of the element 
15 gears 21e-24e with the center gear 27 fixed to the housing 2 centrally of the 
respective assembly. The gear ratio between each assembly gear 27 and the four 
gears 21e-24e in the respective assembly is such that for each 180° rotation of the 
respective assembly, the gears 21e-24e meshing with the assembly gear will 
rotate 120°. 

20 Such an arrangement permits six different signs to be displayed in each of 

the two sign openings 3a, 3b, as shown by the diagrams of Fig. 7a-7f. 

Assuming that the assemblies 20 are in the condition illustrated in Fig. 7a 
(which is the same as in Fig. 5), it will be seen that one sign (e.g. in window 3a) 
consists of the sides marked "a" of the two sign elements 21, 22 of each 

25 assembly 20; and the other sign (e.g. in window 3b) consists of the sides marked 
"a" on the two remaining elements 23, 24 of each assembly. 

Fig. 7b illustrates the condition wherein the assemblies have been rotated 
180° as described above, whereupon sides "c" of the two elements 23, 24 form 
one sign, and sides "c" of the remaining two elements 21, 22 form the opposite 

30 sign; Fig. 7c illustrates the condition wherein the assemblies are rotated another 
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180°, whereupon sides "b" of the two elements 21, 22 form one sign, and the 
sides "b" of the remaining two elements, 23, 24 form the opposite sign; Fig. 7d 
illustrates the condition wherein the assemblies are rotated a further 180° 
whereupon sides "a" of the two elements 23, 24 form one sign, and sides !l a" of 

5 the remaining two elements 21, 22 form the opposite sign; Fig. 7e illustrates the 
condition wherein the assemblies are rotated another 180°, wherein sides M c" of 
elements 21, 22 form one sign, and sides "c" of elements 23, 24 form the opposite 
sign; and Fig. 7f illustrates the condition wherein the assemblies are rotated 
another 180° wherein sides "b" of elements 23, 24 form one sign and sides "b" of 

io elements 21, 22 form the opposite sign. 

While the invention has been described with respect to several preferred 
embodiments, it will be appreciated that these are set forth merely for purposes of 
example, and that many variations may be made. For example, in the Figs. 4-6 
embodiment, instead of using two separate motors for separately driving the odd 

15 and even assemblies 20, a single motor may be used including selective 
clutching. Many other variations, modifications and applications of the invention 
will be apparent. 
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CLAIMS: 

L A changeable sign, comprising: 

a housing formed with at least one display opening for displaying a sign; 
a plurality of three-sided sign elements mounted in parallel side-by-side 
5 relation in said housing with each sign element rotatabie about its respective 
longitudinal axis; 

each side of each sign element bearing a section of an overall sign to be 
displayed through said display opening in the housing according to the rotary 
positions of said sign elements; 
10 and a drive for rotating said sign elements to change the displayed sign; 

characterized in that said sign elements are mounted in a plurality of 
assemblies each including a plurality of sign elements, with each assembly 
rotatabie about its respective longitudinal axis; 

and in that said drive rotates each assembly about its respective 
15 longitudinal axis, and also rotates each sign element about its respective 
longitudinal axis, to change the displayed sign. 

2. The changeable sign according to Claim 1, wherein each said assembly 
includes three of sign elements mounted in a triangular pattern such that the sides 
of two of said sign elements in each assembly are alignable with said display 

20 opening of the housing when displaying an overall sign. 

3. The changeable sign according to Claim 2, wherein said drive includes a 
motor coupled to said sign element assemblies to rotate them about their 
respective longitudinal axes. 

4. The changeable sign according to Claim 3, wherein said drive further 
25 includes a gear fixed to and coaxial with each of said sign elements, and a 120° 

sector gear for each sign element assembly fixed to said housing and coupleable 
to said gears fixed to the sign elements of the respective assembly to rotate only 
one sign element about its longitudinal axis during each 120° rotation of said 
assemblies about their respective longitudinal axes. 
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5. The changeable sign according to Claim 4, wherein the gear ratio between 
said sector gear and the gear of each sign element in the respective assembly is 
such that a 120° rotation of the assembly with respect to the sector gear rotates 
the gear of the sign element meshing with the sector gear 240°. 
5 6. The changeable sign according to any one of Claims 2-5, wherein the 
sides of said sign elements bear sections of four different signs to be selectively 
displayed. 

7. The changeable sign according to Claim 1, wherein each said assembly 
includes four of said sign elements mounted in a rectangular pattern such that the 

io sides of two of said sign elements are alignable which said display opening of the 
housing when displaying an overall sign. 

8. The changeable sign according to Claim 7, wherein said housing includes 
a display opening on each of its opposite sides; and wherein the sides of two of 
said sign elements in each assembly are alignable with one of said display 

15 openings in the housing, and the sides of the other two of said sign elements in 
each assembly are alignable with the other of said display openings in the 
housing, to display an overall sign in each of said display openings. 

9. The changeable sign according to either of Claims 7 or 8, wherein said 
drive includes: 

20 a first motor coupled to alternate sign element assemblies to rotate said 

alternate assemblies together about their respective axes, and a second motor 
coupled to the remaining alternate sign element assemblies to rotate said latter 
assemblies together about their respective axes. 

10. The changeable sign according to Claim 9, wherein said drive further 
25 includes: 

a sign element gear fixed coaxially to each of said sign elements; 

and an assembly gear fixed to said housing for and coaxial with each sign 
element assembly and coupled to the gears of said sign elements in the respective 
assembly to rotate the sign elements about their respective axes during the 
30 rotation of the sign element assemblies about their respective axes. 
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11. The changeable sign according to Claim 10, wherein the gear ratio 
between said assembly gear fixed to said housing, and the gear of each sign 
element in the respective assembly, is such that, for each 180° rotation of the 
respective assembly, the gears of the sign elements are rotated 120°. 
5 12. The changeable sign according to any one of Claims 8-10, wherein the 
sides of said sign elements bear sections of six different signs to be selectively 
displayed in each of the two display openings. 

13. The changeable sign according to any of Claims 1-12 substantially as 
described hereinabove. 
10 14. The changeable sign according to any of claims 1-12 substantially as 
illustrated in any of the drawings. 
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FIG.7A 




FIG.7B 
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FIG.7D 
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